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(57) [Bffi] (flGEW) 

IIW] *P^li^W^LiX^^M nx Ga 
1-* Asy Sbi- y (0 <x ^1.0, O^y £1.0)MR«:Sl 

TKfifcSftfc Inx Gai-xAsy Stu- y (0<x ^1.0. 




( a ) 



4(41) 

,5(54) f 5(51) 



4(44) 



5(53), 




4(43) 
(b) 



1 

-it&m^mm- inAs ttt^sjk^wcd*, t>u< 

iCM^ilfclnx Gai-x As(0<x <1.0)|R1 
fc, Sin, Gai-» A sWmm<0±:l£m&&tltt9M 

nx Gai-xAs fc L< ttiElMI 

£r^^ /$>O x I nx G a i -x As <£ D K^r 

[it *B3i mm.m<om-it^^m»mt, mm<r> 

±tcmf&£tltz I nx G a i -x A s y S bt- y (0 <x ^ 
1.0, O^y <^.0)MRMts mi nx Gai-x As y S 

bi- y mmm<o±icMf&&fttznmfrhtezm^>'-v- 
tfeor, &m—fc&yo¥mm* i nx Ga,-x A Sy 

Sbi-y btott9k&WLVt>\ t> U< lii£Wtt£:t>^ 
*)>O n I nx Gai-x Asy Sbi- y <fc 9 K 

[»**4] InAs»R1^5 0 0AOTOlS»S: 
[»*S5] I nx Gai-x A s JWRJBdS 5 0 0 AfiL 

[ff*JS6] I nx Gai-x A s y S bi- y if ^ 5 0 

0 AOTOlf^tt6 r £ «:«Ntt t -tZ>m*m 3 lc|B 

[§t*S7] InAsIOt^SS^ 5xi0 ,fi - 
8xio 18 /cm 3 <30f5H"CfcSwi:S:#«^i-5li*« 

1 *fcf±4^IB«i<0«*-fe^. 

[8***8] I nx Gai-x AsI©l^M^\ 5 
x 1 0 16 ~8 x 1 o^/cm 3 ottH-efe^r tSr»a^ 
i" 6§f ** 2 * fed 5 tcE*S<ora«-fe Viho 

[ft** 9] I nx Gai-x A s y S bi- y Jl^ST- 

IS^sxio'^sxio'Vcm 3 ©ffiltfcs:^ 

[it** 1 1 ] m&nmmm 1 TOfcosMa-fe^iHj: 
£>^t\ 1 nA sJicoiffifc flffittoff-ft**** 

fwias^ssti-t^T. mm-it&vo^mmK i nA 

s irfe^SS^I^C^ fcL<f*ifiV^&«F*>* fro, 
InAs <t O^^fe^^K^r-y 5/^31^^— Sr^TUT 



(2) ^§l¥6 - 7 7 5 5 6 

2 

t\ I nx Gai-x A s m<D±mc > Ui^O^rf^ 

I nx Ga»-x As k#tt&&mCti\ t>L<f*iSV^ 
teSr8F*>* 7&>o, I nx Gai-x Asi9*#4/^K 

[»*JSl 3] ff^3iC|5«<D^irV-^(C*5V> 
70 T\ I nx Gat-x As y Sbi- y /fODiiffid. tmt&tt 

2£3Mta&S. I nx Gat-x Asy Sbi-» 

Ir1C^\ t L< ftiSV^Srft-fe, £>o, I nx Gai-„ 

Asy Sbi-y <tt)*#*^^ K^fy/x^-l: 

m^x^^^t^w^t-r^m^^o 

[ft** 14] InAs iWKBtf* 5 0 0 AJ^T^JJH i? 

[§**jsi 5 1 1 nx g ai-x Asies^ 5 0 0 a 

20 KT^BWSrttS r i SrW» t t5«f*fl 1 2 {cie® 
[It**! 6] Inx Gai-x As y Sbi-y JBj&* 5 

[M17] InAsl^lg^ 5X10' 6 

-8xi o**/cm*<Dmmx&%^t*mmt-tz>m#: 
«n*fci±i 4{dia*o«ft-fe>"^ 0 

[»*S18 1 Inx Gai-x AsfOS^lS^, 
5 X 1 0 16 — 8 X 1 O^/cm 3 <D$&mXhZ>^ 
30 4: 111**1 2^f:(ti 5]c|B«o«ft-fe^* 0 

[11**1 9] Inx Gai-x As y S bt- y HcoH; 
^IS^SXlO'^SXlO'Vcm 3 O^H-Cfc^C 

[ft** 2 0 ] S&E«-{fc^*^WflcJl, XtflWEffl 

[M*«2 1] InAs»»|^\ t>b< 
40 ffilMH£rfc*>, InAs<t^JI/V^K^ty^ 

7Kfifci-5IS£, f£/f£>i:tci nAsiSrMtSiS 
nAsl»£t5Xg^, Kl nAsfcol 

[»*«2 2] InAs^WW\ 
lis fiV^ISrt*), Inx Gai-x AsJ:^^WO 

^i^Mt^XSi, IgJfCD-hfCI nx Gai-» 
50 As(0<x<1.0)iWniS^fllnx Ga 



-2- 



3 

i-x AsiSrJOItSIfii:, Rl nxGai-x A s Jl 

[S*S2 3] In, Gat-x As y Sbi- y <h 
3E*^lRlCd\ fcL<tt, ifiVMUfcfc*^ Inx Ga 
i-x As y Sbi-y i^tW^K^I'^/x^^ 

JMk. &S<0-tte Inx G a i -x A sy S bi- y (0 < 
x S1.0 , 0 <1.0)15:WtSlSi:, fil nx 
Gai-x Asy Sbi-» SSriDX-r^XSi:. nx 
Gai-xAsy Sbi-y Jf<D±{d«»:0^— i^tt«ffiSr 

2 4 ] fltflH I n A s jf(D±ffi{C InAs^ 
t>L<tt, i£wfi£rt>^ InAsi 

[B*52 5] HtjfBInx Gai-x A s Ji<D_h® tC I 
nx Gai-x Asift^SS^i:^ 4>b<«, 
ffi£rfc*>* Inx Gai-x A s iD^W^K^tS/ 

[»*3g2 6] mflEI nx Gai-x As y Sbi- y jf 
(Z)±Klnx Gai-x Asy Sbi-y »^®BctfS|^C 
7&\ fcb<(^ jSlMifi£:fc*>. I nx Gai-x As y S 
bi- y J; ^ ^^iv^y K^t y^^^-^oilS 

2 7 ] SKttSi^flS^bM^M ^RS^ 

l^M^ttfcl nx Gai-x Asy Sbt- y «Kx£1. 
0. O^y ^1.0) WBM t I nx Gai-x As y Sb 

i-y »Bt»©±lc***ftfc««id^ft5«*-fe^* 

tfeot, S«^WWlnx Gai-x Asy 
Sbi-y t«H=-JBfc^RC}5\ tUtt, ifivMKSrfc 
£> s Inx Gai-x Asy Sbi-» <t!}*§Vv^yK^ 

fcsi ic 0>y^y^yyv>7^1«) ^^i: 

[»*S 2 8 ] 2 7 tcfB«*V W :/ y y K«« 

-tVf-fCjoV^r. mm I nx Gai-x Asy Sbi-y if 

¥IWlnx Gai-x Asy Sbi- y i«HF-j£*a* 
t>L<te, iSvMfiSrfc^ Inx Gai-x As 
y Sbi-y i W<y K^rt y/x^-^o 

[000 1] 



(3) 7 7 5 5 6 

[0 0 0 2] 

InAst^^tgV^lS^ 

ii-C#fc^ 1) K*^»ttft^«&n6IS£fAffiF«lt 
SttSrWUfc I n A s »§|tOj&^ffi£iTfc6, 2) I 

70 -fe * £ f$tT-#teo raff* figjgas fe o Tto 

[0 0 0 3] :MtMnAsSMg«^^SK 

f^fc^i«±iC^L/c I nAslgf B (iSfi^O# 

4^oKf±*^<oS^xaicJ;5^©aE«b35S*# 
-(DtctbmZCDMV^ I nAsflM^it^Kt 

[0004] ^t, I nAs(^?a*4#ttS:a:ft-r«fcJ6 
^my^J£lf5l»tGaS:*ALfeI n 
G a A s ©3 7cSi»^K^5,tlt I nGa As 

btt&m*—9ci-&mHk<oXfiLk Lt I n p^#«e 

I no.53Gao.47As 7ct-j"C^> { 9 , I n G a A s (DfeM 

n P4rtt»ftS»^3t»Srtoi n G a A s <0*BteRS 
30 KlJSVvCfc I n A s ^iCSS^Mi-I^t^ 
ftn£r«J;t5r£rtS-c#i\ Mm+&m&(D I nGaA 

[0 0 0 5] Sbfc. LT*#tt^—MSSi 

I nAs^i^#5r^(iIU^/c 0 
[0 0 0 6] ritS-Cfc: I nA s*RSr««JlfC*iJfflL 
fe«StyfoS«i:Lt, ^?2-2 40 3 3f, 
40 «BSBg6 1-2 0 3 7 8 -5§-<h^HfjBg 6 1 — 259583 
#4*«aSfc*o 2-24 03 3 I n 

As<D&mm\£s, s i & k— f^tn^xm^m&m 

ttfcftAUfc^— yu*^sji3B**L"CV^35«. l 0 0°C 
feiB*.*JKM"C, **»«:«[OiST^Ji.fetbT*3 9, ft 

7t 0 ^F^Bg6 1-2 0 3 7 8^iT11, ¥*6»ttG a 
A smifc±.^MiJ&-g:£ltti I nA s I nG a A 

s &mMi§k-FZ>*— ^^ffi^^tlTVV^^, Ga 
AslS^I nA sSC0#ffi(Ctt»^-atL^»^U * 



5 

-C*>ofc„ WBHBS6 1 — 2 5 9 5 8 3#4^«*Xf 

t7r-f 7li±dM^ixfc I n A s ^«I<^ 

[00 0 7] 
[0 0 0 8] 

InAs^*g^IM»ftU «^»»ft<Z>;fc^ 

■9-OSSmc^i9mAyfCo I nAs tft^-fiSk 

fclXfct. >fflMKftfc*>. InAsJ;!)^ 

fc<z>fc r ^co_b{c. I nAs Kff 
^i<tt I n A s WfetL 

I^M^^r^^-ef, inAsgSIoifM 

*^^ft&#^#5rfcftjL^«Lfc. 
I nAsin^ bl-'^ K^r-y y ^ftJEtf Z>tz$>{Z I 
nAs (CG a £^ALfc I n G a A s tC^V^T fc. I n 

fitt=£><fcVW nGaAsMfOM^pjlgi^^ £ 

/Co *foJC«*»Cj:«*^S****iJffli-Jxtf, InA 
s-^InGaAsCSb^iAU £b*5i«JBSftll 

InAsi^»|i:^ t>L<l±> ffiVMfiftfc 

I nA s i^tlv^K^t^T'x^- ftt> 
or^SrWairi-sa^^-efcSo SlnA 
sga*I nAsiCGa^S b 3dS« A £ ixfc 3 tc* fc L 
<&4^mM 3 X~JboXh£\<\ IP^>s InAsi^I 
nx G a i -x As (0<x <1. 0) I nx Gai-x As y 
Sbi-y(0 <x ^10, 0 <1.0)tfcotfcJ;V\ 
i£AT> InAsS, I nx Gai-x A s (0<x< 1. 0) S 
RTfl nx Gai-x As y Sbi- y (0 <x ^1.0 , 0 ^ 
y <1.0)»S:*WbT-fe^»tPP-S;ri:Jci-S. 
[0 0 0 9] fltytl^iSlcii, 

ftfc*>, ttidr*J;9*#vv^^K*-r y^*/^— ft 



(4) ^BH5p6~ 7 7 5 5 6 

[ooio] s&i^ m±>^mtm-Rnm~it^ 

^A£*vt^T<bJ:v\, 

[ooii] § b^tt^^jucumjuesncfc-r*^ 

■•T-^fiRaE-rs^, ^om^j&EEfiS xio 18 -8xi 
O^/cm 3 CD«SH^ 3 »*L<, 8X1 0 16 — 3X1 0 18 
/cm 3 tt, <t «9»*bV^tSffl-CfeSo M^DtirV 

20 v ^ * ttfc^ y 71^ tcii* ^4— 9—m *m Ai" 5 c: 
[0 0 12] *»MO-fe^*»iDJiJC*rt**tS«tt 

[0013] £ bfc\ /u* 
50 ^ ««iSSt*^-ft^^-/ua*^«««^a6*ft*J- 

[0014] $ bfc. K«gto»— fb^W^Wff/Ift* 

rsatio^ ^^^^vf-sft^px-rex^^. 

^ir ^*JlO±ffi^**©^-Att««ft»fiKi-SXa 

ft^s»ft»*ti-s«**^(o«36^*-e*>* 0 

[0 0 15] ^McDKfit-fe^^fi, ^(CISCT^V 

t>«t<fi 1 *?ix*o ^*«:S i I Cf-y^ 

^ -»tcx^ jy -Jr-T i^SixS r 1 1> J: < fr^tL6 0 
50 [0016] 
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[0017] hi n*mw<Dm*ktez>mm&m^>' 
*t<d — ?x+frzmm&*-^m**^o mi- U) 
te\&m*Wi:^ft^^fzi><Dx*tbz> 0 mi - (b) (i_h 
mfcb&fzmx»&>& 0 m 1 icm^x 1 itmm. 

/U^-^^offi^O^-->ft:^^#:eT^^, 3tt 
ir^Jf £r^LT^£ 0 4 (4 1, 4 2, 4 3, 4 4) 
I*:*— ^tt<7)li^TLT^5 0 £fc, 5 (5 1, 5 
2, 5 3, 5 4) #7^-7^ y^^^lST^-So r 

[0 0 18] rfc^WfciH^T. irv^^tc K— :/£*L 
5 h^—^H^7X^\^X^^^^(0^m^{iLm^ 

Xh£<, S, Si, Ge, S e & £fct»* 

[0 0 19] *«M<0-fe>-^SS:#|fifc-rS I nx G a 
i-x A s y Sbi-y JlCD I n tG a C0iifi/&Jtta 0<x S 
1.0 »SUIi 0. 6Sx S1.0 T*£>5 0 £ibi- 

1 nAs(Dmm*&n&*mmi-Z>tc£>{a'i 0. 8Sx S 
1.0 *SJ:9&&Ll\ I nx Gat-x As y Sb 

i-y m<oA s £ s b <Dmi&itm ^y ^1.0 -cfcsa*. 

£?£L<fi 0. 4^y S1.0 , Jz«9&3:L<f* 0. 6^y S 
1.0 <DW®lX&>Z> 0 -tlsVm&mZtes .1. 4/imJgJl 
T\ £F£L<fi> 0. 5//m^Ts <fc 9 L< te, 
0. 3 m mJL^T'Cfc'So 0. 2 MmJ^T<>J:9i*«5SO 

0. 1 umKTIt, ± D^#*A*JSgi«^**fr-fe^ 
1^*^^lfrr-6fe^^>^c^9F*U<«lv^fei^*. £<b(£ 

fc fcfTfrttSo r (DWr&n-t v-tf-Jf £>ff 5 0 OA 
^TT'fot), #£L<f*3 0 OAJ^T. i9»*U<tt 

2 0 0AJ£*TT£>£o fc-fl^ 



(5) 4$Hff¥ 6- 7 7 5 5 6 

-^Sixfe K^— ^>B*"Cfc*. El 3- (a) <D 
ffra«¥3M«llc K^—*tt»as K-^**tfc«-C* 
6. B3- (b) (ilroft:^^#iicK-/*ti 

£^^9Ji, K-*-— ^F*E^t IsXftm-tZhVfttbfa 
-C*>J;V^ X Si, S, Ge, S e £ fcfc# * LV^OD 

[0020] ^mm<D^m^>^icm^^mri(Dm 

Si<, »^L<ttl 00f^±, iD»*L<f4l00 
0f^±i^V^^-Cfo^ o 

[0 0 2 1] **W^O^^^:•fe^^1^^^lfflv^b<^TV^^-fe 

trtf<tl^ ^c^^{l, GaSb, AlSb, AUiG 
ai- a iSb, G a A set S bi-ci , AlAsciS 
bi-ct, A UiGai-.i Asoi Sbi-ci, A hi I n 
i-biAsc2Sbi-c2, A lb2 I ni-b2Pdi S bi-di -^A 
1 a2 G ai- a2 Pd2 Sbi-*2tj:¥li#¥fe&&±>''V-m& 

^^^ffS^joV^T, AUiGai-.iAsctSbt-oi 
-Ctt, {0 ^ai^l.O, O^ci^O. 6 } ^»4L<, {0. 
5 ^ai ^1. O.O^ci ^0. 4 ) ^SJ: t)»*LV^J5ia-Cfe 
5o Albi I ni-biAsc2S bi-c2T?(i, {0. 2 ^bi ^ 
10. 0^C2^1.0 } a$flP*L<, {0.5 ^bi^LO. OS 
C2^0. 8} *SJ;«Jff4UV^«H^*>5o A U 2 I ni-b 2 
PdtSbi-diii, {0 Sb 2 S1. O.O^dt S1. 0 } -C2b£ 
{0.1 ^b2^1.0. 0. l^diSO. 8 } ^^^LV^SSffl 
50 T*fo5 0 Ala2Gat-.2Pd2Sb1-.12m {0 Sa 2 S 
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1.0. 0^d 2 ^0. 5 } ^&£L<. {0.5 ^32^1.0. 0^ 

d 2 ^o. 35} ds«t?)»*Lv^j6Hrfes« ::t*$-m 

[0 0 2 2] #-{b^»4M*f«i<0«* 1 i 0. 1 ju 
1 i ^10/imX*fo«9, £P£L<te, 0.5 /zm£ 1 i 

ff^i2 ttffl#JB--Yfc:^«**fl:Ji^!p-fs^, 
ViSltLT.lMmKT, J: 9 & £ L< li, 0. 5 u m 

fc* Ru«-Yb*tt^<Witt:, ztit><Dik&M¥ 

*^.fci2 £ra«-c*>s. ^-ftt/»=fb***N*# 

■ ttlr^JBo£*BMbfcKF?, Sbi^y^-^g 

[0023] tt&<D*i'*mbn-Axm-ik&m¥ 
mitmizz^xMf&ztizRm&m&ffla*. in-s 

b, Ga-Sb, Ga- As, In— As, A 1 — A 
s, Al-Sb, In-P, Ga-P^fe 
tln-S bJ&S»£L<flil^S>*l*. 

K#M^«^r^i-Slc^, »— fb^*¥*fWii:-fc 
>"^Sco#®o#^«, £T»-fb^»¥W#Ji©J«S 
^to6fcib^*4M»{*:JBd>b»infcVlS (ill 80 

^wu sckkvr (in so (om&tttto&k 
mm£*>vm&m&+zm&**(Dmi*iriiz\\ \ m (v 

©*«d«»T-*-«i:-fe^1h»3tt*3&»bWinfclli IK 
(V80 cD^*WM~i-Z> 0 o^fcRin m (VS) <om 

(III 80 SrB8»i-5o *UT*-fb-fr***f*eo«0 

[0 0 2 4] *»WOiNM*:-feV*S:fl|fiRUTV^«ai 
*-{b^*^»»:»<o±^««S:»fi8L, SB-fb^W* 



(6) ^ip6- 7 7 5 5 6 

/0 

-{b***W»/i^6>*^*JI*^ia«**6d\ &><5 

AuGe/N i/Au<7>3Ji«j&S:liC*!)i:*t-5^*PCD 
SJfWHSaS-Cfcv^ ai, Ti, Au, vtte¥<Di$. 

70 [0 0 2 5] *^0^O^-fe>i^^^^>5^fe{C^V> 
ATCfe <fc < , G a A s 04USA<D¥tfUkS4K* S i 4M£ 

-^6*®^ it, doo) (iio) 

tbSr. ^ 1>cfc <tT^^„ fi»Jx.tf, (10 0) ©J: 9 2 
ftt>tiZ> 0 BP*,, fRH*jxfc*«'fe^lMc*5V^Ttt:, H 

[oo26] ^fc, *:5lw<oal«•fe^^^o^^itfe^il»v^ 

[0 0 2 7] $ bM, -fe^^SSr^iStcjcSDTBrfRcojg 

[oo28] in 5 f±*9H0tt'«att«re yf©s*w 
*— «yt?4>s««i£a:*^-efcSo hi 5- (a) 
^m%\mm^-(Dmmm^\^x\i^ 0 ms- (b) « 
±Mf>^^itmx hz> 0 in 5 — ( c ) ^hss^^mki^ 

ffiV^^tt^o E5©Sx3— h^— tSl 0«:-fe>"^JS3 

[0 0 2 9] ir^i^^tti^^it 
*I-ra/ci6c0S i I C^*5/y^— Wc^y-Jr-f v^^iXT 

L/to 1 ittatft-t^^-y^Sr, 1 2(iS i I C?-y 
i 3^y — K±or>f 7> ksb, i4iiy - h\ i 
50 5«7^ir$r, ^LT, l ett^e-^KWUBSr^L-o^ 
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[0030] uT^mnzmmmicxio^ztK # 

[003 1] (MMm 1 - a ) 2 yf^G a A s 

A I0.8 Gao.2 A so. is S bo. 84^:0. 3 0 // m^S 
S-frfco ftluirytii:trS i K— ^ I nAs^O. 
2 5 mj#g £ -t*rfc 0 ZL<D I n A s fft^ll^SJjgcD 
ffif* 1 9 0 0 0 cm 2 XV s , hgjrLjgte 1 5 OQ 

If-ISO. 88xi0 ,7 cm- 3 tfcof: o 

[003 2] 7thyy^77^-fe^fflv^ 

G a A s fflK±|C»« $ tt^ffi«ff RJb^lSttn 
#J»VvT\ H 3 P04 ^co^s/^^^ffi^^D^SSB^ 
^iIC/7XvCVDS(a 9 , 0. 2 m mCOS 

^/■£Baj£-frfco * b^Jfsfi3K5»ttic:j: 9. AuG 
e (An : 6e=88 :12) I?r2 00 0A, Nii^500A, 

AuM3 5 o oAmmmmi^ m^cov 7 b*?mc 

£9, ^-/^(DtS^^-^^, si 5 It, 2 

tLo ^(Dm^ti^— ^Of^^t-YXHO. 3 6 
mmx 0. 3 6mratfcof: 0 r. /U^f- 1 ?-^ y :/ 

^*^KU EMir— ?KyKU ov^T\ 
X7r— sub*&ft\,\ /f^f-yW J: 5 ^™/u K 

[0 0 3 3] *2tC^Ufe<t 5f-, Sll£«»Jl - a(^)^ — 
^*^tt£»A*«EE(c:»V^r, 5 0 0G<Di&3|€SS£r 
M#^T*2 1 OmVh^^W- /l-m^«JBE^: 

^ajim&offiMmttei o o^Rhic^rfc/j^ 
mjm<nm.&mk& \ so°c^xm*bX'\^<. sstfe 

IW-/UKLfci^, l»»^ili2. 3mW/ 
■fcgffi-Cifc 9 . tt*tt5F^TIBft 10 0-15 OtiSKC 



(7) - 7 7 5 5 6 

72 

[0 0 3 4] (hie« i - b ) mmm i-at mmo* 

mcxv. S-^WIMatyyK-7 p ^Ai 

0.8 Gao.2 Aso.ieSbo. 84^:0, 3 0 \i m^icS^ii" 
/Co te/y K— ~f I n A s 0. 25m mj$;fi£-t£ 
7t 0 r CO I n A s »»<att^»g<0ffite 1 2 0 0 0 c 
m 2 /Vs. h'SfeiIli5 2 0Q/a S^S^ 

4. 00X10' 6 cm- 3 T^ofc 0 
[0 0 3 5] mfififlj l-ai m^Rlw^ — /U*^«rf^« 

1 5 0mV, AMWl. 1 k QT% 10 0°CJ^_bO 

mmmmxmmm i - a \£t£^x&Tfemm<Di&T&fL 
[0036] mmm 2 > a:^ 2 >r ^^g a a s &e 

V K-7 P OA lo.e Gao.2 A so. 16 S bo. 84^r 0. 3 
0Mm^S^fc o ftM-fc^iJ-JBt ITS i K— ~f \ n 
As^O. 15//m^^fc a ICOI nAs»l(7)l 
^^tbffiOffifcfc 1 9 0 0 0 cm 2 /V s . hfifetfi: 
20 tt2 3 0Q/a S^MO. 95X10 ,7 cm- 3 Tfc 
ofc 0 

[0 0 3 7] £*T, lH5&#J 1 - a £ |i34RCC IT^-/H 
[0 03 8] R«H4tt«Hi(0* 1 Id, *^<0#tttt* 2 

[0039] t2ioTitj:5ic, mmm2<D*— /vm 
^tefefexjimm^^x, 500 G«^^so 

«#ft2 6 0 m V ^ V> p ^# *^-;i/Hi^lE^tt 
£o r^fSfi. W^GaAs^^^-/Vtli 

^> *^«stffi<oss»#ttt^j6«i i - a t mm i 5 
40 *—/umfimj£tf*$<wibmm&x\ ^ojsast« 

[0 04 0] (HJfi0»J 3 ) St^2^ is^-CDG a A s 
<D*fiB^MBEftlcJ:D, I-ft^^#iiLT/ 
yfWOAlo.a Gao.2 A so. is S bo. 84^0. 3 
OMm^^tt, ^tytl^LtS i FWln 
AsSrO. 1 0 jxmjSfiS-thfco :OInAs»i 
^SS^ttli 1 9 0 0 0 cm 2 /V s , hSfetffi 
0 tfiSl. 1 X 1 0 17 c irr 3 -e&o 

50 [004 1] J^T, ^Jg^J 1-at [^^(^ LT*— A* 
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[0 0 4 2] IRWtttt^ttJO* 1 3R^<7>«H4f*£ 2 

[0 0 4 3)$2{:/tUJ;3I^ jllSW 3 4>#—yu* 
^tt«*A*«£E«c»V^T, 5 0 0 GOMM&m&fto 

<5o ^<Dim-±, ?»ttttG a A s ^-^Jff©*-^ 
^mEE0 2^±Offi-e&5o ah— yuUJ*«ffi© 

1 - a t mm<D&fe&^ Lfc 0 * 

^IfMt^tffi fct— 5 o °ce t> BgjHtt* < . /£ v 
[0 0 44] (JtK^J 1 ) HJfiflflJ 3 t m&<Djjmz£ 

/ V K — ~7<DA 1 o. 8 Gao.2 A so. 5 Sbo.s 
0. 3 ftlcyyK-^InAsS: 
0. 10/im«ftStfc. :(DInAsil^IW 

Sli^PTffi-efoo^io A 1 G a A s S bf^ I n A s (O 

ti* v * r <t b d» 4: ft o fc„ *— >v%=$-{t i> ^F^T«6"C 

[0 0 4 5] (H56#J4) ilS2>fy^GaAsi8 
<7>^Sa t-M B E JSfeU: J; «9 tttyy 
1 o. 8 Gao.2 Aso.ieSbo.84^0. 3m 
mf&&£&ti 0 ^(Ci?yti<hUS i K— ^ I nAs 
£0. »c^ s IB-ffc^tt^SWMi 

^LtyyK-^Alo.a Gao.2 Aso.ieSbo.84 
4:5 0 0Afifcft£i3\ ^C^^IiUGaAs 
o.iaSbo.B4*10 0A*gStfc 0 :OInAsll 
<7>ffi« 2 1 0 0 0 cm 2 /V s , v/-Mg 
J?tffif3:2 8 0Q/a lxlO ,7 cm- 3 -C 

[0 0 4 6] rm, :7* h y y^:?^ h&St/bv^-c, 

G a A sS«±^fiS*tb^a[Ji*lR±tC«{BSffltftS 

#^v>t. H 3 po4 %k<D Thymic £v & 

-^-4If^7X^CVDft(a^ 0. 2 // mCDS 

i NiKS:»«Lfc. mm±^7* h y y^^-sK 

cf9> aSiftSW^SBBPflSirfto-C^^u^ 
HC 1 ^xyfy^m f3*Kft«ffifc:S>*3S 



(8) ^pip6- 7 7 5 5 6 
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£H£it7t 0 SfeKlKSSS*8:«;:J;9, AuGe(Au:Ge=8 
8:12) il£2 0 0 0 A. N il^5 0 OA , Aul^3 
5 0 0AMIf L, ii«t7>y 7 hsh^ffi^J; 9, ^i^— 

0. 3 6 mmtfcofCo 
70 [0 0 4 7] ^iRVKU 
V 4 ir— KU ov>-c\ h 7 i/^7y— ^— K£r 

[0 0 4 8] R«H4tt«tU^)* 1 tc, iti^WttfcfcS* 2 

[0 0 4 9] *2M^Lfc<fc3^ *1S0>J4<£>*— 
^li^teA^SEEfciH^-t, 5 0 0G«MSWo 
3 0 9mVi^^#^^- ^tU*«JESr*+ 
5o rcOfilJix ^i£)!ftftG a A s * — /U^T-O^— /Uffi 

mtftmznmm l-atpc-cfeDio o^i^s* 
fcnsfi«i i-ai notrc*? d , mmmik&m&X'h£ 

2. 3 mW/°C^Tfc «9 . :©lfft 10 0—150 

tdsWb*»tfto^:. ^<Z)J:5W^©Eatytw 

j£i masses -eft *> ^ r t & t>^ ft. 
[oo5o] mmm 5 ) mm 2 ^ ^^cog a a s mm 

1 0.80 Gao.2 A so. 32 S bo. 68&:0. 30vm$t£kc5 
l£tz 0 m^-tZ/y-mh ITS i K— -f I no. e Gao.2 
As^rO. 1 0/imSI^^fc o "(7)1 no. a Gao.2 
A s »JR<O«^»»ffi<0ffira: 1 5 5 0 0 cm 2 /V s % 
i/— hffigtfiSfi 3 3 0 Q/D. m^SS 1 • 2 2X10 

[0051] j^t\ mmm i-at mmc it^^i 

[0 0 5 2] WStt««ffl^ 1 2 

[00 5 3] «2IC/TLfc<t'5i^ SIJS^J5 07^— 
J ?■^i^A^mEE{C^V^T > 5 0 0 G(D^*:«S^^o 
«*^^2 0 0mV<!:V^5*#ft*— ^ttJ*K£ES:^ri- 
60 ^<7)i)Kte. ¥-&)&)t£G a A s /U(±J 

50 JSA«H4&H9fc^Lfc. ^/c, ^®EET*co. ^-/uttj 



-8- 



15 

a«BEtf>ia* SEYfcfi l 0 0°C^±ic^^Xh^^ < , ffi 
a^:?aS^tt^LTV>S 0 Ell Ol^LfcJ; 

o \zm*wfcm&w&m } ti& 1 5 ot^t*s*t/hs 

< BP*>M««-C, . 

s tc^cD mmmx X J: v \ 

[00 54] (ttlStfiJ 2) Hjffiflf»J 5 <h y ^ K— 

:/c£>Alo.8 Gao.2 Aso.e Sbo.4 £r 0 . 30/im 
JEjcSS -Si/ho #C^S i K— ^ I no. a Gao.2 A s £ 
0. 1 O // m^fcHr^itfc^, ^CO I no. 8 Gao.2 As 

[0 0 5 5] (H5£0iJ 6 ) WM 2 yf^)G a A s £K 

K-^A lo.a Gao.2 A so. 23 S bo. 77^:0. 3 v 
mmM£-ttfc 0 mc±>^-mti,XS i K— zfl no.e 
Gao.2 As£0. 10/»ma«*fc D fg~ffc 
*fr**iftSi y K-^OA 1 0. a Gao.2 As 

o.23Sbo. 77«r5 0 0Afifcft$ii\ Sfefc^y^JBi: 
LTG a A s 0. 23 S bo. 77 ^ 1 0 0 AM^tto Ctf> 
I no. e Gao.2 As SJROfi^^KlSOffira: 1900 

ocm 2 /vs. hjggtfiii 310 a/a. st-S 

Si . 06X10 17 c m- 3 -efeo7t e 
[0 0 5 6] ^T, HJ£#J4 tW*^t:r*— /utfc^Sr 

[00571 ««H4tt«u<o* 1 ic % mwm&ftm 2 

[0 0 5 8] *2fc*UfcJ:5te> HJStfiJ 6 <D*— /u* 

*tefe#A*)9&iz.t&^x* 5 0 0 G©aE3K*«4r»o 

2 4 0mVt^5*#4^ /^m^«jE^*-r 
5 0 COftli, ¥*$W*G a A s yl^^T-cO/jN— /UtB 

II^WKLfc*^, mfttfc0>fffttt 2 . 3mW/°C 

itfc^ rosK^-rau ioo-i5ot^^»^F 



(9) WW 5 ? 6 - 7 7 5 5 6 

[0 0 5 9] (mm®]!) SS2^yf^)GaAsSfi 

(cm b e jfetc: X <o m-ik&Vo^mftm tttyy 

K-yoOA lo.a Gao.2 A s 0. 45 S bo. 55 £: 0 . 3m 
mrtftS-frfc. toyfi^LTS i K-^I no. 65 

Gao.3«As*0. SgZHfc 
^KHiLT/yK-^Alo.a Gao.2 As 
o.4 5 Sbo.55Sr5 0 0Ajfcft£-ii\ J&l^s'/'S^ 
70 LtG a A s o. 45 S bo. sslr 1 0 0 A^S$ Wc e r<£> 

I no. esGao. 35 A s HR^t^iS^fitt 13 0 0 

0cm 2 /Vs. ^hfiffiItt3 8 0fl/D, S^jg 
«1. 2 6X10 ,7 cm- 3 T^of: 0 

[0060] j^t, nmw4 kmmi£^x7$—ji>m*& 

[0 0 6 1 ] BH*ttfi^tU<^* 1 fc, *^-©»tttt* 2 

[0 0 6 2] ^2(otL/ l cJ:9(^ Safefiaj7 07h— /i/* 
^fiJtftA^WEfciH^-C, 5 0 0 GOl^S^So 
20 B&#*-?1 9 5 m V <b ^ 97C$ ^^-/^lil^t 
60 w<7yMte. ¥»GaAs^-/U^^-;VHl 

#tt{i^ffi^j5 ^[RlCT-fc^ 1 0 0°CJ^_b(C^V^Tt> <fc 

5 1 Hatred d , «**ft«««)r/h* < . tem&nqk 

^KLtim !R»»<D«#ra:2. 3mW/°CSt* 
fc<9, r^T-te, 1 0 0-1 5 0°C^V^9«Wffi 

30 7C 0 wCOj: 5 (C^^^CD^ir V-^CD— OT?$>37ft— yb 

[0 0 6 3] (Hffi0iJ8) S^2^fyf(7)GaAsIS 

K-y^A 1 0. 8 Gao.2 A so. 75 S bo, 25^:0. 3 n 
mj&ft^-ttfco 2fctC-fe>"^Jii: UTS i K— ? I no. 3 
Gao.7 As£0. 1 0 /im^S^^Tto ®Zl{b 
^0 ^IftiiltyyK-^Alo.B Gao.2 As 
0. 75 S bo. 25^:5 0 0 A/£g£it. ZhK*^ y^mt 
LTG a A s 0. 75 S bo. 25 ^ 1 0 0 AM^itfc 0 
I no. 3 Gao.7 As WM<DW,?'&Wl& (DMU 9 0 0 0 
cm 2 /Vs. y-h)gSffi4 2 0Q/a 
1 . 6 5 X1 0 17 c m- 3 T?feo7t 0 
[0 0 6 4] 1^7, iI«ij4<!:I^S{cLt^- yw^$r 

[00 6 5] R44H£»:«Uo« 1 Hf^ttttfl* 2 

JO [0 0 6 6] ^2(^U7tJ;5^ H*^[|8(^^— ylx^ 
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5 t l*l«*T?fc t> > ja**ftf4««)T/hS < . J&StffiCDii; 
-^Kl^©, !RSk«©«»li 2 : 3mW/tg-C 

S>»3\ :coif(i s i o i 5 o°ct\s^5i£&^*jm 
fc 0 r co j; 9 (ci*3g^<o«a-fe v-^©— o-cfc§3jx— yu 

[00 6 7] (mmm9) |S2^>^GaAsSfi 

^Mf-MB E^fci: 9 JB— try v 

K — ^(DA 1 o. a I no. 2 Aso.3 S bo. 7 £r 0 , 3 ii 
mfifcftS-tffco m^^mtX^XS i K-^I no. a 
Gao.2 Aso.3 Sbo.7 £ 0 . 1 0 // mM^tto 

Srj^WiSii it y y K-^a i o. 8 

I no. 2 Aso.3 Sbo.7 & 5 0 0 Afifcg £i2rfc e 
I no. 8 Gao.2 Aso.3 S b o. 7^^CD^^^KlS© 
fttt 2 0 0 0 0 cm 2 /Vs. >- hffifctffite 2 7 OQ 
l^fSl. 15X10 17 cm- 3 t^of: 0 
[0068] Jfcfc:, 7^-hyy>/77^-fe^V^ 

g a a smm±Kj»&ztiitfflamte\zmmMbkz 

#Jfftl^T\ H 3 P04 ^^rcy^-^^jftJcfcU^gSBP^ 
— ±®(C^X-^CVDffitCj:^, 0. 2 Miners 

bfcK^^&tCj; *9\ Au G e (Au:Ge=88:12) g£:2 
0O0A,NiI^50OA, Aui?:3 500Aa^ 

— yHB-T-O^-y^^XttO. 3 6mmX0. 3 6 mm 
Xfootio 

[0 0 6 9] ro^-zusi^^^^sr, W#yKU 

ffV\ ^^>Mg(Cj;£^~yU KSjhJt*— yU*^* 



(10) »H¥6 - 7 7 5 5 6 

[0 0 7 0] R«H£tt«£ti<Z>« 1 (c, *^-<Zy«M4ttS 2 

[0 0 7 1 ] *2{d^L7t<t P^C, HiS#j9<7>*— yU|?f 
■T-fi^»A*«£E{c:»V^T, 5 0 0 G<£>«jfcBffiS:«FO 
«#*-e3 0 0mV<^V^5*— yuaa*«ESr*i-So r 
©ffitt. ¥*&fa*G a A s yV^T-tf)*— /VttMWBE 

*«HtttjtlS«5 tmtXtb*) 1 0 0°C^_h{C^VNT^ 
^uKLtim H»iMR©«*li2. 3mW/°CS 

•cfcu. i oo-i 5o°c^^9«^ 

7c 0 :©J: 5 o-efc^ah— yi' 

yua^«EEdS*#<IP* > iK«5ffi 

r% d>o»i«a*TfiEffl-e#, «>Tfiiv\, ism 

20 [0072] (ttmts) mmm9 tmmizs^v—? 

COAlo.s I no. 2 A so. 7 Sbo.3 £0. 3 u m$£-M: 
£i±7to #:MS i K— ^ I no. s G ao. 2 A so. 3 S b 
0.7 £0. 1 O/imfifcRSiirfco y > K — ~7<DA 

lo.e I no. 2 Aso.7 Sbo.3 £r 5 0 0 Afifcfl: £ i±- 
7C 0 rcoino.s Gao.2 Aso.3 Sbo.7 Wfe<n%iM 

[0 0 7 3] (Hi&#Jl 0) Si2^yfOGaAsS 
yK-^Alo.a I no. 2 A so. 05 S bo. 95^0. 3 
0.8 Gao.2 Aso.5 Sbo.s & 0 . 10//m^c^:$^ 

tz Q f rft^^ifti ^ it / y K-y^A 1 

0.8 I no. 2 Aso.o5Sbo.95l:5 0 0Aj55c^$Wc 0 
roino.s Gao.2 A so. 5 S b 0. sWJ&CDM^r&W) 

§t<om* 2 1 0 0 0 cm 2 /V s , hffiStfitt 2 7 

Ofi/D, 10X1 0 17 cm- 3 tfcofc 0 

[0 0 7 4] J£JLT, ftttft|9 tB«tett*-^S: 

[0 0 7 5] RtWttfittUOX 1 (C, *^©»tttt* 2 

[0 0 7 6] ^2(C^U7t<t5^, HJ60iJl OCO^^/U 
^^-^i^feA^mEE(C^V^"C > 5 0 0G^8*«aS:«p 
ol#ft*3 1 0mV^V^9/^^->'^ttJ^miE^W•t-^o 
:oftt, 5p*SW*G a A s yu*^©/^— yuttjyjflt 
ffi<fc»?tt3fff*#V^-e*>5 0 *3t, ^-/Uffly^tffO 
Mft«pttttl?JSfi»J 5 irlUC-Cfot) 1 0 0°C^_LfCirH^T 

50 ««5i:ra*-e*>o, mmmk&m*bX'h£<. t&mm 
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flg-=e-/UKL3t*^-0, 2. 3mW/°C 

ST-fet). rcD^T-fi. 1 00-1 50°C^V^«^ 

[00 7 7] (UUfeFlJ 1 1 ) W& 2 -f V^<DG a A s £ 
«©«H^MBE*lcj:01ll^^*W«cJii: It/ 
y K-^OA 1 o. 4 I no. e Aso.osSbo. 95^-0. 3 
Mm«*Stfc. ^fCirV-^/I^ US i K— :/ 1 n 
o.a Gao.2 Aso.2 Sbo.e £: 0 . 1 O/im^I^it 

fc. »-ft*»*»#iiu;yK-^Ai 

o.4 I no. 6 Aso.osS bo.95^r5 0 OA^cf^itACo 
wOO I no. 8 Gao.2 Aso.2 S b o. a WfS&OM^&W} 

ffiOffitt 2 1 0 0 0 cm 2 /V s % h Jggtffitt 2 5 

OQ/Ck 1 9 X 1 0 17 cm- 3 T^o/-c 0 

[0078] mmm 9 1 i^sttc: tt^-;^^ 

[00 7 9] RWttf*«fcH**g 1 tC, *^©»tttt« 2 
[0 0 8 0] ^2fC^Lfc<t ISfiflll 

wOfifttt, sptSMftG a a s /^^-COtJn— /PttJ^J® 

*ttttHJ6«i 5 1 m ufc ti 1 0 0 <C£Uif^i *r 

ffi^E— /U K Lti^tfX »»*0««tt2. 3mW/t 
S*T?S>»3, rtf)*^*. 1 0 0 — 1 5 0°Ct^^^M^ 

fciJ-e^ffi/Bf*— 6 otrefclHJBra:ft<, j£^j&f£«&H-e 
[0081] mmw 1 2 ) m^^mm l ft /u 

^SriSIWt, S^2^yf(DGaAsSS^I 
MB EfetcJ: t>fg-fl^fe¥W#g£ LT/ > K-^ 

<^)A 1o,b Gao.2Aso.i6Sbo.84Srl. 0 m^JcS 
£-£fc 0 V-p-Jf iU;y K— -f I n A s * 1 5 

oA*sstt 9 m-ikitvo*mw>mt u;y 

K^OAlo.s Gao.2 A so. 16 S bo. 84^ 5 0 0 A 

^C^rt^/iiltGaAso.isSb 
0. 84^r 1 0 0 A^cS^-^fCo ^OI nAsfJg^l^ 
»g<Ofigfi 1 5 0 0 0 cm 2 /V s % hjggfcffite 2 



(ID M?6-7 7 5 5 6 

0 0 G/CK IrHgg 1 . 39xi0 ,8 c m" 3 X^o 

[0 0 8 2] £TF, 4 t It^-^^: 

[0083] KWttdttujoae 3 si^-cowtttt* 4 

[0084] S4(^ttJ:9(C, HJg^iJ 1 2 /V 
*^*i£»A*«JEfc»V>T. 5 0 0G««S^ 

-T£ 0 rcD^ttii, ?^GaAs^|^(^*-;U 

OMSW^IlIl Kc^Lfcio tffit^, ^-/utB^f 
WEEOi&fi^fbfc: 1 0 0°C^±{dioV^Tl»/h^ <^n?t 

ltv^*. mi 2^utct^tc. fst^-Jg 
etit^aa^ftfi 1 5 otgfi i&T-tZ ^ti> 

*fe«0«»«2. 3 mW/^g-Cfc 0 , rOiTm, 1 
0 0-1 5 0 o CirV^3^^^T'fe5iS^(C^V^r^ 

flat*, -5 ot:-etPa«tt*< > jcsv^aftttffl-eftiffitt 

[0 0 8 5] (J£«Effl|4) 2fcM«^ 9:^2 

50 ^>f©Ga AsSSOilC/yK- ^A 1 o. 8 G 

a 0.2 A so. s Sbo.s ^1. 0 m m^cg ^ ii:fc 0 

; V K-^ I n A s 1 5 O AlSfiStt 0 y V 

V—y<DA 1 o. s Gao.2 Aso.5 Sbo.5 i5 0 0 A 
J*S£i±\ ^Wt^/I^lTGaAso.s Sb- 
fi, ^L^SO^f,^ ZL<D I nAsil^l^l 
S©ffli 2 3 0 0 cm 2 /V s , Mggtffltt 1 0 3 

0Q/a W^ftStt. 1. 7 5XlO ,8 cm- 3 ffco 

^0 ^<D^-/Utti^miEfi. 3 5mVi/J>$< > A^lJg 

[oo86] (nifcfli 1 3 ) m*&}%k&mm 

^^T^#-5@«JT% ili2^yfC0GaAsIg^® 

{CM b e sue j; d m-ik&yo*m#m atyy^/ 

COA 1 o. a G a o. 2 A s o. .1 e S bo. 84 ^ 1 . 0 u m^Jc^: 
^-^to Uty^K-Zl nA s ^2 0 

50 K-^OA 1 o. e Gao.2 Aso.ieS bo.84$r50 OA 
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^(^-Y^/lHtGaAso.ieSb 
0.84&1 0 OAfiJtSS-ttfco :oinAs»R^8 
WlfecDim* 1 5 0 0 0 cm 2 /V s N hlSgiffiJi 2 

1 5 Q/Ck I^-IgO. 9 7 X 1 O 18 c m- 3 r*fco 

[0 0 8 7] J^Ts **S«4 4:ra«^L-C*— 

[0 0 8 8] BH#tttt«UiO*3^ *^-0<»ttf4*4 

[0 0 8 9] S4(C^bfc<t; HJfiffill 3<D*— ;U 

t^o rO{itf* % sp*SW*G a A s * — /umT-<D7fr— ;l> 

©a«*ft:fi*ifc« i 2 < . ^tzm^mm 

mvmsmfcb&mmi 2 tmm\c 1 5 otsis-c^ 

S»»ffeO«*fi 2 . 3mW/°Cttfc 
&> 5 SSi&KiH >T fcteffl 5 r t &m b d> t #o 7t c 

[0090] (mmm 1 4) *^&*srfijja 

<£>Alo.s G a 0. 2 A s 0. 1 6 S b 0. 84 1 . 0 ix mffiM: 
£i±-fc 0 tSi Lt y V hW I n A s S: 3 0 

K-^©A 1 o. a Gao.2 A so. i6 S bo. 84^r 5 0 0 A 

Jb«t7^iiltGaAso.i6Sb 
0.84&1 OOAjSftS-frfc, :oinAs»l^ 
»&<£>figfct 1 5 0 0 0 cm 2 /V s . >— hjggtfitfi 2 

5 0£2/a IffigO. 56XlO ,8 cm- 3 tfco 

[0091] ut. mmM4 tmmcL,x*-^m** 

[0 0 9 2] iH#tttt«a©*3^ 3K^-^»tt«*4 

[0 0 9 3] ^4 f^Lfc J; H#S#Jl 4<7>*— /u 
»-T-«:3£»A*«BE^«V^T, 5 0 0 G<D«3fcffiffiSrt* 
o»^T2 1 OmVi^J^f /Utti;ftmiE£rW 
t6 0 w(Dll±, ^WiGaAs^^^ 



(12) >ftm¥-6- 7 7 5 5 6 
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^Xt>&m\K<Di&T<nFLbti-f, »ll&tet>Sto«>TJ: 
V\> 1 0 0-1 5 0°C(!r^3«Wit 

[0094] mmm 1 5 > *^a*sr*jffl ut*— a* 
10 m**nz> m &jx\ an 2 >r >-^-cog a a s stRoss 

COA 1 0. a G a 0. 2 A s 0. 1 6 S bo. 84 1 . 0 mj^fe^ 

WctyfiiuyyK-yinAs^rio 

K-y©A 1 o. s Gao.2 A so. 16 S bo. 84^:5 0 OA 
/#fi£-t±\ ^CH^^iatGaAso.ieSb 
o.84^10 0A^I^tt 0 :^)InAs»g(D|^ 
ffijS^fttte 1 4 0 0 0 cm 2 /Vs, v— hffiSitttt 2 

2 0 Q/Ck m-^SS 2 . 0 3 X 1 0 1 8 c m" 3 trfeo 

[0 0 9 5] ^J4<bWcL-C*-;^^ 
[0 0 9 6] K»ttW:«tBO*3^ *^FcoWtt*i»4 

[0097] m4\c7jkL,tz£?^ mmmi 5<d*— a 

"f-^o wC0fi:(± N ¥^^G a A s ^"yl/iT-©/^-^ 
30 mt}nj£<D2i&<DmX&>Z> e ^-;W|11*1E01 

a^fcttftttffl i 2 £ ra«-e*> ^ io o°c^.±(c*din 

0 0-15 0 o C<^V^9^^^^^fc5^^V^Xt 

[0098] (^is^j 1 6 ) m+iam&mm bfc^-yu 
cmbe^cj: ttyyfW 

OA lo.8 Gao.2Aso.23S bo. 77^:1. 0 v m$L£k 
£ittc Q WzitytBiUyyK^ino.s Ga 
0.1 As^l 5 0A^S$-^7t o #CK. ^-{b^^ 
#iHtyyK-7'OAlo.8 Gao.2 Aso.zaSb 
o.77«:5 0 0AfiJfiSt, Sbl^y^IiLXGa 
50 A so. 23 S bo. 77^ 1 0 0 AfifcfiS-E-fco ^COIno.s 
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23 

G a o. . A s Mm<Dm*&W}&<DW* 1 4 0 0 0 cm 2 

/vs, >- hffifetfif^3 o oQ/a m^F-sso. 9 

[0 0 9 9] £XT, **«4tratl»cLT*— 

[0 10 0] R4«<£tt«tti<0« 3 {d, *^«H4tt:*4 

[0101] *4fc:^Lfc<fc ^£#Jl 6co* — /u 

j&fttt0*S&ft#4£fcllX0!l l 2 m«K l 5 0°Cf£g£ 

«»J*2. 3mW/°Cggt*fc^ S&frFpTffi-Cfcofc 
fc, &m.MX<D&m^ — 5 0TC-etPp^JHJ4*<. Jki^ 

[0102] mmm 1 7 ) *^-a*s:*j^ ufc*— a* 

Sf^Sr^SSW-e, 2 ^ y f-O G a A s 

GOAlo.e G ao. 2 A so. 32 S bo.'eeSr 1 . 0 m m^l 

0.2 As£:l 5 0Af&g£-tf:fc o Sg-te^¥2» 
frl^U/yK-T'OAlo.a Gao.2 Aso.3 2 Sb 
o. 6 8 ^5 0 oAj&g^itr, £ £>t£3r-Y v~?M h. LTG a 
Aso.32Sbo.68$:l 0 0AM $tt a :©Ino.8 
G a o. 2 A s ^M<^@^#®jffi<£>ffi(* 1 3 0 0 0 cm 2 
/Vs. bgjSMte3 2 OQ/a l^SSl. 0 

0xio 18 cm- 3 tfcot 0 reO»Rte*^#FS:7gfifc 

[0103] j^Ts mmm4 tmmcLx^-/um^^ 

[0 10 4] B«H4ttitij©$3i:, *^o«H4tt*4 
[0 10 5] ^4(C^L/cJ; SKlfeMl 7«D#— A> 

wOffifi, W-tfy&jftG a A s * — /UiSt^fD*— 
U3*«£EO2ffiP(7>ffl[-C*>^ 0 £fc, yuta*S£E^m 



(13) »B?6- 7 7 5 5 6 

(DUm^ititl 8 0 o C^S*T^<jg:T-rar £t>/fc 
S n^—A* KSt'W^e-yi/ K LTW^ LfcfSf ^> 

fi> W&%L<Ofom± 2 . 3mW/°Cit*fc^ 
tt, 100-180 o C < ^V^3 pI^T*)^) 

m&&±$ < whmmmr\ faimi&&x&mx%. m 
[oio6] (jtKM 5 ) mmm 1 7 1 ^ 2 

y'f (DG a a s SSoiifcy y K"/(D a i o. 8 g 

ao.2 Aso.e Sbo.4 £: 1 . 0 u m$tM £ i±*fc 0 #Cf£ 
yyK-^Ino.s Gao.2 A s & 1 5 0 Aj&M £ 
/c 0 /yK-^Alo.s Gao.2 Aso.e Sb 

0.4 Sr5 0 0A«fiJf, ^iC^yT'iatGa 
Aso.e Sbo.4 SrlOOASft^t, 
20 ffi^n^-li, 'J?L><D&*)&frbtls :^Ino.8 G 
ao.2 As aEIR(0«^^t6ScOffi(i 2 0 0 0 cm 2 /V 

s , hSistfiitt iioo q/cu m^ss^. 1 . 
8 9xio ,8 cm- 3 t'fcot nmm4 kmm<Djjmc 

3 0mVi:/jN^<, A«fifi2. 2kQ^^i|^ 
ofe 0 *fcfflfl[«pttJcov^rt^— /waA«EE, A^S 

[0107] (ni6fiBj i 8 ) m+m^mm l*:*— a< 

50 *^£:#5@#rC% H2^fyfOGaAs»SI 
OAlo.s G ao. 2 A so. 45 S bo. 55?: 1 . 0//mte 

Sfto »{ctytliuyyK-yino. 85 Ga 

0.35As^l5 0A^$tfc o ^-{L^** 

Gao.2 Aso.45Sb 
o.55Sr5 0 0Aj*fi^ ^Mt^/filTGa 
A s o. 45 S bo. 55S: 1 0 0AM^tt o r<D I no. 65 
G a o. 35 A s »ffiO*?-»ftffi<0fiira: 1 4 0 0 0 cm 2 
/Vs, MS6tfif*3 6 0 Q/CK 1^10. 8 

40 3xi o 18 cm- 3 xfooti* z<Dmm\±tt#Fi$:mm 

[0 10 8] J^T, ^Kg0y4iRI«(cUT*-/u*^-S: 

[0 10 9] BtWttJ4«fflO*3JC, *^co«Pttfi*4 

[0 110] ^4{C^LfcJ;9f-. ^JS^Jl 8cO^— 
^fi^&A^mJEJ-^T, 5 0 OG^iM^fif 

o»^f2 0 5mV t^^o±^^—/um^mBE^m 

i"5o ^<7)fiti, TOW^G a A s ^-;^^<^^-/U 
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25 

{fct l 8 0tSg^-e^<ftTt6r<i:W<, mtiti 
«»f*2. 3mW/tltfe^ ro^T-fi. 10 0- 

i 8 o 0 c < ^:v^9^^^T^^^s^^c^v^Tt>^r* 
-6omfflii44<, i£^a««H-c««te*>*>s 

[0111] (HJfcfifl 1 9 ) u£S 2 yf^G a A s g 

^co^ffitcM B E fttc-J: 9 *— -fb****** t UT y 

y K-^A 1 o. 8 Gao.2 A so. 75 S bo. 25^: 1 . 0 

0.3 Gao.7 AsSrlSOAMS^o fgZlte 
^WS*i^U;yK-^Alo.8 Gao.2 As 
o.75Sbo. 25 ^5 00AM^^ $5)Mty/S^ 
LTGaAso.75Sbo.25^1 OOA^I^tto 
I no. 3 Gao.7 As MKoB^MftSOffite 1000 
0cm 2 /Vs, v— hfi6tfili4 0 0Q/a ST-S 
ftl. 04X10 ,8 cm- 3 tfoofc 0 w(0»JKJift^-# 

[0 112] KT\ jHlfi«4tlH«*c:L-C*->u«*4r 

[0 113] IHfttttilH©«3lc, *^«Htfi*4 

[0 1 14] S4|C^t/cJ;p|C v HJ6#Jl 9<D7fr— ,u 

t^o wOfili, ?W^GaAs*-;Ui^(0*-;U 

cd. /mj*«jE^aft^biii o o o c£l±f£:fol^T 
v^£<®nfc^^te£^LTv^ ^7t, m*mK 
m<Dm.mm<kh 1 8 o^ass-c^i&T-t-Sw* 

i*. »tt«<D«»fct2. 3mW/°Clt^^ 

tt, 1 0 0-1 8 0 o Ci:V^p^^oItgTfo6ffi?M.^^ 

"CGMSWHM:* -6 0 < C-efcBBJHlitt<, JKv^tafltffiH-C 

[0 115] (3OS#j2 0) |^2^yf(OGaAsi 
f K-^©A 1 o. a Ino.2 Aso.3 Sbo.7 % 1 . 0 



(14) ffl?6 - 7 7 5 5 6 

0.8 Gao.2 Aso.a Sbo.2 £ 1 5 0 Afifcg £-t±fc 0 

Lty V K-^OA 1 o. a 
I no. 2 Aso.3 Sbo.7 3r 5 0 0 Aj5£S £-&tlo wtf> 
I no. e Gao.2 A so. a Sbo.2 ^Jl^fE^^lttlScO 
fit** 1 5 0 0 0 cm 2 / V s , >- M&JMItt: 30 0Q 
93X10 ,8 cm- 3 tfcofc o ~<D 

[0116] WT, HJ60IJ 9 ff^c: 

[0 117] BH*tett«W©*3fc:, *^<7>WI±f*«4 

[0118] ^4[OTlfcj:9(:, HJ£0»J2 0^- 

o«#tpT?2 1 0mViV^^4^/HilAtE*t 
t§ 0 rofilfi, W*G a A s ^^^^^-^ 

©ffl**{bf±*ifi« 1 7 ^ < s *fc*^aet 

I^)SSt£^i»l 1 7 1 8 0t8S*T± 

aifpLfc*^. Xlttffc0ffiftft2. 3mW/°ClT^ 

9, r^ifli, 1 0 0-1 8 O^V^t^^tET* 

Sfc* fia«Tf«>ttflBtt— 6 0 , C-Ct)RI«W:4<, J£v> 

30 [0 119] Ofc«0S6) mfi«2 O^l^aStC. y>K 
— ~?<DA 1 o. a Ino.2 Aso.7 Sbo.3 1 . 0 m m 
f$LM£i£ti 0 m^-y > K— ^ I no. e Gao.2 Aso.a 
Sbo.2 §rl 5 OAfifcK #Ct£, /^K-^A 

10. s Ino.2 Aso.7 Sbo.3 $:5O0A)Sf $t 

Iiii 0 5 0QiMl;:*<, tf»»«ii2 2 0Oc 

m 2 /Vstfco/to HJSflll 9 t m%k<Dj3$k-?ifr— JVM 
^mEEJi, 3 0mVi/jN$< > AM6ili2. 1 k Q <h 

[0120] (HHKM 21) S12^ ^^(OG aAs| 

yK^/OA lo.a Ino.2 A s o. os S b o. 95 &* 1 . 0 

o.8 Gao.2 Aso.s Sbo.5 1 5 0 A^jc^: £-&fz 0 
m^-. Lt / ^ K-^OA 1 o. a 

I no. 2 A so. os S bo. 9 5^:5 0 0 A^gfiJcg 
50 wOIno. 8 Gao.2 Aso.s Sbo. 5 ^^(O^-?-^ 
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27 

W)&<om% 1 5 0 0 0 cm 2 /Vs, Mfififcteii 
2 9 0Q/D, S^fiSO. 9 6xi0 ,8 cm- 3 f$)o 

[0121] J^T, HlfiW 9 fc HHSHc LT*— /u*?-«r 

[0122] BM«N4f±«m*>*3 * J f-<D4*tttt*4 

[0 12 3] ^4{£^Lfc«fc 9 Ms HJS0IJ2 
*-¥-tt£»A*«£E^*V^T, 5 0 OG^Wff^ 
o$£#^T~2 1 5mV<l:V^5^t^- A-tti^mJESr^r 
i"^o rolli, ?^W4G a A s 

1 7 1 w*ic:/h* < , ^tzm^mi 
m<om.mmthmmm 1 7 trasHc i 8 o^as^-c^ 

tofrofZo g$^^^^ Kitfl^-yu KIT 
KflsLfcUmi, iMO«(12. 3mW/tit*fe 
ClCDSm*> 1 0 0-1 8 0°Ct^^^^^mx- 

^0^«Mtyf^-otfc^^-;i/if-(i, m^X<o 

[0 12 4] (3lft0ij2 2) ilg2^yf^GaAsS 

yhW(DAlo.4 Ino.e A s o. 05 S b o. 95 £: 1 , 0 
/xmfiKft^^rfco #ClcirV^Ji£ >- K— ^ I n 

0.8 Gao.2 Aso.z Sbo.e 5 0A^f $^fc 0 

Sij^ft^i*! at / y K-^ a 1 o. 4 

I no. e A so. os S bo. 95^:5 0 0 Af&fif&ft £-gr£: 0 
rOIno.e Gao.2 Aso.2 S b o. e ^Jjg<Df!rF-$£8j 

s.<om-± 16000cm 2 /v s „ >— bt&mm* 2 7 

0Q/O, IfMO. 96X10 18 cm' 3 T^of: 0 

[0125] OT> HJ£#J 9 i l,T*-A*HP*r 
■MEL*. 

[0 12 6] JR#ttfi«ffl<Z>*3l::, *f©«tttt$4 

[0 1 2 7] 3!4tc^UtJ;5(c. jH£W2 2©*^u 

o«#*-C2 3 OmVa^ A-tti^WflESr^r 
-*"<5o ^<om°£, f i^iW^G a A s ^-;U^^/t-;u 

mnmmmthmmmi 7tmmci s o°cmm^x± 
mfti,tLm*a, mm<D&m*2. smw/°cmxh 



(15) M¥6- 7 7 5 5 6 

28 

<9, rcD^T-{i, 1 0 0-1 8 0°C^^9«^^ 
[0 12 8] mmm2 3) ti2^yf-(?)GaAsS 

*co^®(cM b e j: .0 »— ttt; 

70 yK-/OAlo.8 Gao.2 A s 0. 1 e S b 0. 84 $r 1 . 0 

fiKft^^o #c{c. S b<Ofig|tSrJ?»a6Si:^(c I n<£> 
*«rl«-i t /l»tBBi*Lfc. 3l*«V^TAs«rflHI*U 
■fe^gi: Lt;yK-/i nAsSri 5 oASfiSt 

fc 0 #Ctc N St/ I n<^*lK^JB^ttKWtU I nO 

lo.8 Gao.2 Aso.i6Sbo.84^5 00ASl^-tt, 
£ ^(C^r-t y^Mt LTG aAso.ieSbo.84^1 00 
20 Aj&S $ -frfco r <D I n A s «K^lWB)SOf|« 2 
1 0 0 0 cm 2 XV s . hSfetfflfi 2 0 5 O/CK 

S^S^O. 9 7 X 1 0 18 c m- 3 T^ofc 0 I nAsl 
irAlo.e Gao.2 Aso.i6Sbo.84lO#IICl n — 

[0129] Jt^r. mmM4kmm\zvx*—;i<m*% 

[0 13 0] R«H4««ao*3fc, »^^«M4tt*4 

JO [0131] *4fcl*LfcJ;5fc:* MMM2 3<D*— A 
m^-afcfeAt)mEElc]£\,^x, 5 0 0G«Mg^ 
0«# + "C2 6 OmV t^^0^^—^mtim&^ 
t5 0 wCOffiii. ¥l§W^GaAs^!/^(D^-;V 

oas»*tttHifie»j i 2 <h i^«-c*> 9, io o°c&>±\z 
»kt> *ifi« 1 2 & mauc 1 5 ox:m&&x±< n&T-t 

1 0 0-1 5 0t<l:^5«^ltfc5il 
fiiaflJ-eoflEfflfi— 5 o^T-t^jiiteft < . &\t^mm& 

[0 13 2] (HJ643»J2 4) eg2^yfa)GaAsS 
50 y K-7"OA 1 0, 8 Gao.2 A so. 32 S bo. 88$: 1 . 0 
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(16) 

29 

*«rlJW^»«*tfl«tLfc. 3l#«tV^As4:GaSrBB 
JfU lt;y K— 7" I no. 8 G ao. 2 As 

IT/ > K-^©A 1 o. 8 Gao.2 A s o. 32 S bo. ea ^ 

o. 32 S bo. 6s£r 1 0 0 AfifcftS-E-fco w^Ino.a Ga 70 
o. 2 A s SJRO«^»ffiOffififc 1 6 0 0 0 cm 2 /V 
s. MSStffi:{4 3 0 0 fi/O, 8 7X 

10 ,8 cm- 3 t*fco7to I no. e Gao.2 AsiHl 
o.8 Gaoj AS0.32S bo.esl^SH I n-Sb^) 

[0133] UT. H160y 4 <h R«M Lt*-/Hff* 
[0134] IS»tt(i«ttJO* 3 fc, *^©»tt«:S4 
[0 13 5] *4«d*Lfc:J;5ti:> HJ£#J2 4<£>* — 

t6o r.Offif±, ^i£jfftftG a A s Tfc— yuSi^-tf)* — /U 



»M¥6- 7 7 5 5 6 

30 

^?as*tttt*it« 1 7 fc mm~e$> ^ 10 oteubfc: 
^btHJt^J 1 7 i p^i- 1 8 otSSJ-e^<fiTt 

tzm^te. JKaMRO«*tt 2 . 3mW/°ClT*fc^ r 
coSWi, 1 0 0-1 8 0 o C<l:V^a«^^^j| 

fia«TiZ>*t«tt:— 6 0t , T?t>KI«ttft<, J£WaSf& 
[0136] J^_h, rft*Ttf>tt*«r* 

[0 13 7] 

[^1] 
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31 32 



#1 


lttiml 

ipr > — • 


0. 88 


0. 40 


0. 95 


o 

r-H 


IE 


o 

1— < 


CM 
CM 

i 


w 


1. 06 


CD 
CM 

r- 1 


in 

CD 
»— i 


o 

»— H 
»—H 


w 

Oh! 


o 

— H 


CD 

r— { 


& 
m 




o 

LD 


o 
cm 

LO 


o 

CO 
CM 


o 
o 

CO 


w 

IE 


o 

00 
CM 


o 

CO 
CO 


« 
Eh! 


o 

CO 


o 

00 
CO 


O 
CM 


o 

CM 


« 


o 

CM 


O 

m 

CM 




X«m 

••H U 

XI — 

o 
=e 


O 
O 
O 
CP 


o 
o 
o 

CM 
■ — i 


o 
o 
o 
cd 


o 
o 
o 

CD 


IB" 

K- 


o 
o 
o 

CM 


o 
o 
in 
in 


is- 
K- 
W 


o 
o 
o 

CD 


o 
o 
o 

CO 
«— 1 


O 

o 
o 

CD 


o 
o 
o 
o 

CM 


« 

*555 


o 
o 
o 

1— i 
CM 


o 
o 
o 

f-H 

CM 






m 


m 




111/ 

& 


ft? 


-Hp 






*F 


VP 
















o 
o 

LQ 
CM 


o 
o 

LO 
CM 


o 
o 

LO 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


O 

o 
o 


o 
o 
o 


o 
o 
o 




tti 

m 

IS 

se 

G 
K! 


to 

< 

c 

T 

• rH 
CO 

1 

,N 

n 

^\ 


to 

< 

i— < 
In 
1 

*s 


DO 

< 
c 

1 

00 


to 

< 

c 

1 


CO 

< 
c 

>— < 

1 

w 

$ 


CO 

< 
c 

I 

co 


to 

< 

N 
b 
CO 

a 

b 

c 
I 

CO 


co 

< 

N 

6 

a 

d 
C 
►—i 
1 

<n 
S» 
K- 


CO 
< 

N 
o 

as 

CD 

b 
C 

1 

CO 


CO 

< 

d 

G 

1 

CO 


CO 

< 

b 

S3 

O 

eS 
C 

1 

CO 


6 
X> 
CO 
o> 
b 
CO 

< 

o 

as 

CD 

Q 

c 
1 

CO 


ol 

6 
J3 

CO 
v> 
b 
10 

< 
N 
b 

a 

oo 
b 

c 
1 

<n 
«33 
K- 


irk 

o 

& 

CO 

JO 
Q 

CO 
< 

a 
S3 

DO 

CS 

c 
1 

CO 


CO 

o 

CO 
N 
b 
CO 

< 

o 
CCS 

O 

b 

c 
1 

CO 




m ■ 

mj o 


id 
1 


x> 


CM 


CO 


» 




to 




CO 




CO 


CD 


co 

J_4 


O 


1— 1 



[0 13 8] [^2] 



-17- 



7 7 5 5 6 



33 34 





.as 


<: 


PQ 


< 


< 


1 


< 


< 


1 


< 


< 


< 


< 


1 


< 


< 


m 

r+> 

** 

_i 

T 


b 

-w • — ■ 


<=> 

-H 

<=> 

Ol 


■H 
IE 


Eh: 


-H 
Dh: 


1 


4H 

C>J 




1 


<^ 

-H 

<=> 

CM 


OS 


EH; 


Oh: 


1 


-H 


-H 
IE 


a 

-z. . . 


LO 
t- 
CO 


o 
o 
— < 


o 

CD 

T* 


o 

00 
LO 


1 

1 


O 
CD 
LO 


o 

LO 
CD 




o 

CD 


o 

LO 


o 

"nT 
CO 


o 

LO 


1 
1 


O 
cO 

LO 


LO 
CM 
LO 




X 

>- - — 

IX] <£> 

Si 


o 

« — i 
CM 


o 

LO 


O 
CD 
CM 


O 
C— 

CM 


IT 
K- 

AJ 


CD 
O 
CO 


O 

o 

CM 


± 


O 
CM 


LO 
CO 


o 
T 


O 

o 

CO 


1=* 

K- 


o 

CO 


in 
o 

CO 




CM*f 




& 






m 


•lac 


m 


91 




















o 
o 

LO 
CM 


o 
o 

LO 
CM 


O 

o 

LO 


o 
o 
o 


o 
o 
o 


O 

o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 


o 
O 


o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 




lid 

S 
SB 

e 
m 


CO 
< 

c 

T 
•«-* 

CO 

1 

2JL. 

A 
n 

3v 


CO 
< 

c 

In 
1 

A 


co 

< 

d 
1 

CO 


CO 

< 
a 

1 

»«-< 

CO 


03 
< 

c 

1 

-w 

<a 
SI 
K- 


CO 

< 
c 

1 

CO 


to 

< 

c> 
03 

O 

°? 

§ 

! 

CO 


CO 

< 

o 
aS 

a 

O 

c 

1— 1 

1 

<n 

w 


CO 

< 

cS 

as 
O 

DO 

£ 
i 

CO 


CO 

< 

o 

ifi 

£ 
! 

CO 


CO 

< 

I- 
as 

C? . 
CO 


N 
CO 

OO 
CO 

< 

al 
O 

QO 

ci 

c; 

CO 


o 

CO 

o 
CO 

< 

o 

a 

o 

DO 
O 

C 
*—i 
1 

j» 

K- 


Vo 
o 
_Q 
CO 

ci 
CO 

< 
N 
o 
aS 

CO 

e 
i 

CO 


oo 
o 
Xt 
CO 
IS 
c> 
CO 

< 

O 

al 

cT 
1 

CO 




« . 


a 
I 


1 

• I 


CM 


CO 


«— ♦ 




LO 


CM 
B 
« 


CD 




co 


CD 


CO 


o 


. — i 

» — < 



[0 13 9] 



-18- 
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